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(54) VIRTUAL TOUCH DEVICE WITHOUT POINTER

(57) Provided is a virtual touch device for remotely
controlling electronic equipment having a display sur-
face, and more particularly, without displaying a pointer
on the display surface; comprising an image acquisition
unit comprising two image sensors disposed at different
locations and photographing a user’s body at the front of
the display surface; a spatial coordinate calculation unit
calculating three-dimensional coordinate data of the us-
er’s body using an image from the image acquisition unit;
a touch location calculation unit calculating a contact
point coordinate where a straight line connecting be-
tween a first spatial coordinate and a second spatial co-
ordinate meets the display surface using the first and
second spatial coordinates received from the spatial co-
ordinate calculation unit; and a virtual touch processing
unit creating a command code for performing an opera-
tion corresponding to the contact coordinate received
from the touch location calculation unit and inputting the
command code into a main controller of the electronic
equipment. Therefore, a virtual touch device according
to an embodiment of the present invention enables ac-
curate and prompt control of electronic equipment with-
out using a pointer on a display surface.
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Description

Technical Field

[0001] The present disclosure herein relates to a virtual
touch device for remotely controlling electronic equip-
ment, and more particularly, to a virtual touch device for
exactly controlling electronic equipment remotely without
displaying a pointer on a display surface of the electronic
equipment.

Background Art

[0002] Recently, electronic equipment such as smart
phones including a touch panel is being widely used.
Such a touch panel technology needs not to display ’a
pointer’ on a display unlike electronic equipment such as
typical computers that is controlled by a mouse. For con-
trol of electronic equipment, a user locates his/her finger
on icons and touches them without locating a pointer
(e.g., a cursor of a computer) on a certain location (e.g.,
program icons). The touch panel technology enables
quick control of electronic equipment because it does not
require a ’pointer’ that is essential to controlling typical
electronic equipment.
[0003] However, since a user has to directly touch a
display surface in spite of the above convenience of the
touch panel technology, there is an intrinsic limitation in
that the touch panel technology could not be used for
remote control. Accordingly, for remote control, even
electronic equipment using the touch panel technology
has to depend on a device such as a typical remote con-
troller.
[0004] A technology capable of generating a pointer
on an exact point using a remote electronic equipment
control apparatus like in the touch panel technology is
disclosed. The technology includes photographing the
front of a display using two cameras and then generating
a pointer on a point where the straight line extending
between the eye and finger of a user meets a display.
However, the technology has an inconvenience in that a
pointer has to be generated as a preliminary measure
for control of electronic equipment (including a pointer
controller) and then gestures of a user has to be com-
pared with already-stored patterns for concrete operation
control.
[0005] Korean Patent Publication No.
10-2010-0129629, published December 9, 2010.

Disclosure of Invention

Technical Problem

[0006] The present disclosure provides a convenient
user interface for remote control of electronic equipment
as if a user touched a touch panel surface. For this, the
present disclosure provides a method capable of control-
ling electronic equipment without using a pointer on a

display surface of the electronic equipment and exactly
selecting a specific area on the display surface as if a
user delicately touched a touch panel.

Solution to Problem

[0007] Embodiments of the present invention provide
virtual touch device for remotely controlling electronic
equipment having a display surface, and more  particu-
larly, to a virtual touch device for exactly controlling elec-
tronic equipment remotely without displaying a pointer
on a display surface of the electronic equipment, com-
prising: an image acquisition unit including two image
sensors disposed at different locations and photograph-
ing a user’s body at the front of the display surface; a
spatial coordinate calculation unit calculating three-di-
mensional coordinate data of the user’s body using an
image from the image acquisition unit; a touch location
calculation unit calculating a contact point coordinate
where a straight line connecting between a first spatial
coordinate and a second spatial coordinate meets the
display surface using the first and second spatial coor-
dinates received from the spatial coordinate calculation
unit; and a virtual touch processing unit creating a com-
mand code for performing an operation corresponding
to the contact coordinate received from the touch location
calculation unit and inputting the command code into a
main controller of the electronic equipment.
[0008] In some embodiments, the spatial coordinate
calculation unit may calculate the three-dimensional co-
ordinate data of the user’s body from the photographed
image using an optical triangulation method.
[0009] In other embodiments, the first spatial coordi-
nate may be a three-dimensional coordinate of a tip of
one user’s finger or a tip of a pointer gripped by user’s
finger, and the second spatial coordinate may be a three-
dimensional coordinate of a central point of one of user’s
eyes.
[0010] In still other embodiments, when the virtual
touch processing unit determines whether there is a
change in the contact point coordinate for a predeter-
mined time or more after the initial contact point coordi-
nate is calculated and there is no change  in the contact
point coordinate for the predetermined time or more, the
virtual touch processing unit may create a command
code for performing an operation corresponding to the
contact point coordinate, and inputs the command code
into the main controller of the electronic equipment.
[0011] In even other embodiments, when the virtual
touch processing unit determines whether there is a
change in the contact point coordinate for a predeter-
mined time or more after the initial contact point coordi-
nate is calculated and there is no change in the contact
point coordinate for the predetermined time or more, and
then the virtual touch processing unit determines whether
there is a distance change between the first spatial co-
ordinate and the second spatial coordinate beyond a pre-
determined distance and there is a distance change be-
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yond the predetermined distance, the virtual touch
processing unit may create a command code for perform-
ing an operation corresponding to the contact point co-
ordinate, and may input the command code into the main
controller of the electronic equipment.
[0012] In yet other embodiments, when the change of
the contact point coordinate is within a predetermined
region of the display surface, the contact point coordinate
may be determined as unchanged.
[0013] In further embodiments, the first spatial coordi-
nate may include three-dimensional coordinates of tips
of two or more fingers of user, and the second spatial
coordinate may include a three-dimensional coordinate
of the central point of one of user’s eyes.
[0014] In still much further embodiments, the first spa-
tial coordinate may include three-dimensional coordi-
nates of tips of one or more fingers provided by two or
more users, and the second spatial coordinate may in-
clude three-dimensional coordinates of the central points
of one of both eyes of two or more users.

Advantageous Effect of Invention

[0015] A virtual touch device according to an embodi-
ment of the present invention has the following advan-
tages.
[0016] A virtual touch device according to an embodi-
ment of the present invention enables prompt control of
electronic equipment without using a pointer on a display.
Accordingly, the present invention relates to a device that
can apply the above-mentioned advantages of a touch
panel to remote control apparatuses for electronic equip-
ment. Generally, electronic equipment such as comput-
ers and digital televisions may be controlled by creating
a pointer on a corresponding area, and then performing
a specific additional operation. Also, most technologies
have been limited to application technologies using a
pointer such as a method for quickly setting the location
of a display pointer, a method for selecting the speed of
a pointer on a display, a method for using one or more
pointers, and a method for controlling a pointer using a
remote controller.
[0017] Also, a user can delicately locate a pointer on
a specific area on a display surface of electronic equip-
ment. For delicate pointing on a display surface of elec-
tronic equipment, a virtual touch device adopts a principle
in which the location of object can be exactly pointed
using a tip and a finger and only one eye (the tip of finger
appears two when viewed by both eyes). Thus, a user
can delicately point a menu on a remote screen as if the
user used a touch panel.

Brief Description of Drawings

[0018] FIG. 1 is a block diagram illustrating a virtual
touch device according to an exemplary embodiment of
the present invention;
[0019] FIG. 2A is a diagram illustrating selecting of a

screen menu on a display by a user;
[0020] FIG. 2B is a diagram illustrating a submenu on
a display of electronic equipment;
[0021] FIG. 2C is a diagram illustrating selecting of a
submenu on a display by a user;
[0022] FIG. 3A is a diagram illustrating a first spatial
coordinate and a second spatial coordinate maintained
by a user for a certain time;
[0023] FIG. 3B is a diagram illustrating a tip of a finger
moved by a user in a direction of an initial contact point
coordinate;
[0024] FIG. 3C is a diagram illustrating a tip of a finger
moved by a user in a direction of a second spatial coor-
dinate;
[0025] FIG. 4 is a diagram illustrating a touch operation
using tips of two fingers of one user; and
[0026] FIG. 5 is a diagram illustrating a touch operation
using tips of respective fingers of two users.

Mode for the Invention

[0027] The accompanying drawings provide a further
understanding of exemplary embodiments of the present
invention.
[0028] Exemplary embodiments of the present inven-
tion will be described below in more detail with reference
to the accompanying drawings. The present invention
may, however, be embodied in different forms and should
not be construed as limited to the embodiments set forth
herein. Rather, these embodiments are provided so that
this disclosure will be thorough and complete, and will
fully convey the scope of the present invention to those
skilled in the art.
[0029] FIG. 1 is a block diagram illustrating a virtual
touch device according to an exemplary embodiment of
the present invention. Referring to FIG. 1, a virtual touch
device 1 may include an image acquisition unit 10, a spa-
tial coordinate calculation unit 20, a touch location cal-
culation unit 30, and a virtual touch processing unit 40.
[0030] The image acquisition 10 may include two or
more image sensors 11 and 12 such as CCD or CMOS.
The image sensors 11 and 12, which are a sort of camera
module, may detect and convert an image into an elec-
trical image signal.
[0031] The spatial coordinate calculation unit 20 may
calculate three-dimensional coordinate data of a user’s
body using the image received from the image acquisition
unit 10. In this embodiment, the image sensor constitut-
ing the image acquisition unit 10 may photograph the
user’s body at different angles, and the spatial coordinate
calculation unit 20 may calculate the three-dimensional
coordinate data of the user’s body using a passive optical
triangulation method
[0032] Generally, an optical three-dimensional coordi-
nate calculation method may be classified into an active
type and a passive type according to a sensing method.
In the active type, a predefined pattern or sound wave
may be projected on an object, and then a variation of
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energy or focus through the control of a sensor parameter
may be measured to calculate the three-dimensional co-
ordinate data of the object. The active type may be a
representative method that uses structured light or laser
beam. On the other hand, the passive type may be a
method that uses the parallax and intensity of an image
photographed when energy is not artificially projected on
an object.
[0033] In this embodiment, the passive type in which
energy is not projected on an object is adopted. The pas-
sive type may be slightly low in precision, but may be
simple in terms of equipment, and may have an advan-
tage in that a texture can be directly acquired from an
input image.
[0034] In the passive type, three-dimensional informa-
tion can be acquired by applying a triangulation to cor-
responding feature points between photographed imag-
es. Examples of various related methods extracting
three-dimensional coordinates using the triangulation
may include a cameral self calibration method, a Harris
corner detection method, a SIFT method, a RANSAC
method, and a Tsai method. Particularly, a stereo camera
method may also be used to calculate the three-dimen-
sional coordinate data of a user’s body. The stereo cam-
era method may measure the same point on the surface
of an object from two different points and may acquire a
distance from an expectation angle with respect to that
point, similarly to a stereo vision structure in which a dis-
placement is obtained by the observation of human two
eyes on an object. Since the above-mentioned three-di-
mensional coordinate calculation methods can be easily
known  to and implemented by those skilled in the art, a
detailed description thereof will be omitted herein. Mean-
while, Korean Patent Application Nos. 10-0021803,
10-2004-0004135, 10-2007-0066382, and
10-2007-0117877 disclose methods of calculating three-
dimensional coordinate data using a two-dimensional im-
age.
[0035] The touch location calculation unit 30 may serve
to calculate a contact point coordinate where a straight
line connecting between a first spatial coordinate and a
second spatial coordinate that are received from the spa-
tial coordinate calculation unit 20 meets a display sur-
face.
[0036] Generally, fingers of human body are the only
part that can perform an elaborate and delicate manipu-
lation. Particularly, thumb and/or index finger can perform
a delicate pointing operation. Accordingly, it may be very
effective to use tips of thumb and/or index finger as the
first spatial coordinate.
[0037] In a similar context, a pointer (e.g., tip of pen)
having a sharp tip and gripped by a hand may be used
instead of the tip of finger serving as the first spatial co-
ordinate. When such a pointer is used, a portion blocking
user’s view becomes smaller and more delicate pointing
can be performed compared to the tip of finger.
[0038] Also, the central point of only one eye of a user
may be used in this embodiment. For example, when a

user views his/her index finger at the front of his/her eyes,
the index finger may appear two. This is because the
shapes of the index finger viewed by both eyes, respec-
tively, are different from each other (i.e., due to an angle
difference between both eyes). However, when the index
finger is viewed by only one eye, the index finger may be
clearly seen. Also, although a user does not close one
of eyes, when he views the index finger using only one
eye consciously, the index finger  can be clearly seen.
Aiming at a target with only one eye in archery and shoot-
ing that require a high degree of accuracy uses the above
principle.
[0039] In this embodiment, a principle that the shape
of the tip of finger (first spatial coordinate) can be clearly
recognized when viewed by only one eye may be applied.
Thus, when a user can exactly view the first spatial co-
ordinate, a specific area of a display corresponding to
the first spatial coordinate can be pointed.
[0040] When one user uses one of his/her fingers, the
first spatial coordinate may be the three-dimensional co-
ordinate of the tip of one of the fingers or the tip of a
pointer gripped by the fingers of the user, and the second
spatial coordinate may be the three-dimensional coordi-
nate of the central point of one of user’s eyes.
[0041] Also, when one user uses two or more fingers,
the first spatial coordinate may include the three-dimen-
sional coordinates of the tips of two or more of the user’s
fingers, and the second spatial coordinate may include
the three-dimensional coordinates of the central points
of one of eyes of the user.
[0042] When there are two or more users, the first spa-
tial coordinate may include the three-dimensional coor-
dinates of the tips of one or more fingers provided by two
or more users, respectively, and the second spatial co-
ordinate may include the three-dimensional coordinates
of the central points of one of eyes of two of more users.
[0043] In this embodiment, the virtual touch processing
unit 40 may determine whether there is a change in the
contact point coordinate for a predetermined time or more
after the initial contact point coordinate is calculated. If
there is no change in the contact point coordinate for the
predetermined time or more, the virtual touch processing
unit 40 may create a command code for performing an
operation corresponding to the  contact point coordinate,
and may input the command code into a main controller
91 of the electronic equipment. The virtual touch process-
ing unit 40 may similarly operate in the case of one user
using two fingers or two users.
[0044] Also, when the virtual touch processing unit 40
determines whether there is a change in the contact point
coordinate for a predetermined time or more after the
initial contact point coordinate is calculated and there is
no change in the contact point coordinate for the prede-
termined time or more, and then the virtual touch process-
ing unit 40 determines whether there is a distance change
between the first spatial coordinate and the second spa-
tial coordinate beyond a predetermined distance and
there is a distance change beyond the predetermined
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distance, the virtual touch processing unit 40 may create
a command code for performing an operation corre-
sponding to the contact point coordinate, and may input
the command code into the main controller 91 of the elec-
tronic equipment. The virtual touch processing unit 40
may similarly operate in the case of one user using two
fingers or two users.
[0045] On the other hand when it is determined that
the change of the contact point coordinate is within a
predetermined region of the display 90, it may be con-
sidered that there is no change in the contact point co-
ordinate. Since a slight movement or tremor of finger or
body occurs when a user points the tip of finger or pointer
on the display 90, it may be very difficult to maintain the
contact point coordinate. Accordingly, when the values
of the contact point coordinate exist within the predeter-
mined region of the display 90, it may be considered that
there is no change in the contact point coordinate, there-
by allowing a command code for performing a  predeter-
mined operation to be generated and inputted into the
main controller 91 of the electronic equipment.
[0046] Electronic equipment subject to remote control
according to an embodiment may include digital televi-
sions as a representative example. Generally, a digital
television receiver may include a broadcasting signal re-
ceiving unit, an image signal processing unit, and a sys-
tem control unit, but these components are well known
to those skilled in the art. Accordingly, a detailed descrip-
tion thereof will be omitted herein. Examples of electronic
equipment subject to remote control according to an em-
bodiment may further include home appliances, lighting
appliances, gas appliances, heating apparatuses, and
the like, which constitute a home networking.
[0047] The virtual touch device 1 according to an em-
bodiment of the present invention may be installed on
the frame of electronic equipment, or may be installed
separately from electronic equipment.
[0048] FIG. 2A is a diagram illustrating selecting of a
screen menu on a display 90 by a user according to an
embodiment of the present invention. A user may select
a ’music’ icon on the display 90 while viewing the tip of
a finger with one eye. The spatial coordinate calculation
unit 20 may generate a three-dimensional spatial coor-
dinate of the user’s body. The touch location calculation
unit 30 may process a three-dimensional coordinate (X1,
Y1, Z1) of the tip of finger and a three-dimensional coor-
dinate (X2, Y2, Z2) of the central point of one eye to
calculate a contact point coordinate (X, Y, Z) between
the display surface and the extension line of the three-
dimensional coordinates (X1, Y1, Z2) and (X2, Y2, Z2).
Thereafter, the virtual touch processing unit 40 may cre-
ate a command code for performing an operation  corre-
sponding to the contact point coordinate (X, Y, Z), and
may input the command code into the electronic equip-
ment. The main controller 91 may control a result of ex-
ecution of the command code to be displayed on the dis-
play 90. In FIG. 2A, the ’music’ icon has been selected
as an example.

[0049] FIG. 2B is a diagram illustrating a screen dis-
playing a submenu showing a list of music titles after the
selection of the ’music’ icon in FIG. 2A. FIG. 2C is a di-
agram illustrating selecting of a specific music from the
submenu by a user.
[0050] FIGS. 3A through 3C are diagrams illustrating
a method of creating a command code for performing an
operation corresponding to a contact point coordinate (X,
Y, Z) on the display surface and inputting the command
code into the main controller 91 of the electronic equip-
ment by the touch location calculation unit 30 only when
a three-dimensional coordinate (X1, Y1, Z1) of the tip of
finger and a three-dimensional coordinate (X2, Y2, Z2)
of the central point of one eye meets a certain condition
(change of the coordinate value Z).
[0051] In FIG. 3A, the touch location calculation unit
30 may determine whether there is a change in the con-
tact point coordinate for a predetermined time or more
after an initial contact point coordinate is calculated. Only
when there is no change in the contact point coordinate
for the determined time or more, the touch location cal-
culation unit 30 may create a command code for perform-
ing an operation corresponding to the contact point co-
ordinate and may input the command code to the main
controller 91 of the electronic equipment.
[0052] In FIGS. 3B and 3C, when the virtual touch
processing unit 40 determines whether there is a change
in the contact point coordinate for a predetermined  time
or more after the initial contact point coordinate is calcu-
lated and there is no change in the contact point coordi-
nate (coordinate values X and Y) for the predetermined
time or more, and then the virtual touch processing unit
40 determines whether there is a distance change be-
tween the first spatial coordinate and the second spatial
coordinate beyond a predetermined distance and there
is a distance change beyond the predetermined distance,
the virtual touch processing unit 40 may create a com-
mand code for performing an operation corresponding
to the contact point coordinate, and may input the com-
mand code into the main controller 91 of the electronic
equipment. FIG. 3B illustrates a case where the distance
between the first spatial coordinate and the second spa-
tial coordinate becomes greater, and FIG. 3C illustrates
a case where the distance between the first spatial co-
ordinate and the second spatial coordinate becomes
smaller.
[0053] FIG. 4 illustrates a case where one user desig-
nates two contact point coordinates (Xa, Ya, Za) and (Xb,
Yb, Zb) on a display surface of electronic equipment us-
ing two fingers. An example of controlling an operation
of electronic equipment using two contact point coordi-
nates on a display surface may be common in the game
field. Also, when a user uses the tips of two fingers, it is
very useful to control (move, rotate, reduce, and enlarge)
an image on the display surface.
[0054] FIG. 5 illustrates a case where two users des-
ignate two contact point coordinates (Xa, Ya, Za) and
(Xb, Yb, Zb) on a display surface of electronic equipment
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using the tip of one finger, respectively. An example of
controlling an operation of electronic equipment using
two contact point coordinates by two users may be com-
mon in the game field.

Claims

1. A virtual touch device for remotely controlling elec-
tronic equipment having a display surface, and more
particularly, to a virtual touch device for exactly con-
trolling electronic equipment remotely without dis-
playing a pointer on a display surface of the elec-
tronic equipment, comprising:

an image acquisition unit comprising two image
sensors disposed at different locations and pho-
tographing a user’s body at the front of the dis-
play surface;
a spatial coordinate calculation unit calculating
three-dimensional coordinate data of the user’s
body using an image from the image acquisition
unit;
a touch location calculation unit calculating a
contact point coordinate where a straight line
connecting between a first spatial coordinate
and a second spatial coordinate meets the dis-
play surface using the first and second spatial
coordinates received from the spatial coordinate
calculation unit; and
a virtual touch processing unit creating a com-
mand code for performing an operation corre-
sponding to the contact coordinate received
from the touch location calculation unit and in-
putting the command code into a main controller
of the electronic equipment.

2. The virtual touch device of claim 1, wherein the spa-
tial coordinate calculation unit calculates the three-
dimensional coordinate data of the user’s body from
the photographed image using an optical triangula-
tion method.

3. The virtual touch device of claim 1, wherein the first
spatial coordinate is a three-dimensional coordinate
of a tip of one user’s finger or a tip of a pointer gripped
by user’s finger, and the second spatial coordinate
is a three-dimensional coordinate of a central point
of one of user’s eyes.

4. The virtual touch device of claim 3, wherein when
the virtual touch processing unit determines whether
there is a change in the contact point coordinate for
a predetermined time or more after the initial contact
point coordinate is calculated and there is no change
in the contact point coordinate for the predetermined
time or more, the virtual touch processing unit cre-
ates a command code for performing an operation

corresponding to the contact point coordinate, and
inputs the command code into the main controller of
the electronic equipment.

5. The virtual touch device of claim 3, wherein, when
the virtual touch processing unit determines whether
there is a change in the contact point coordinate for
a predetermined time or more after the initial contact
point coordinate is calculated and there is no change
in the contact point coordinate for the predetermined
time or more, and then the virtual touch processing
unit determines whether there is a distance change
between the first spatial coordinate and the second
spatial coordinate beyond a predetermined distance
and there is a distance change beyond the prede-
termined distance, the virtual touch processing unit
creates a command code for performing an opera-
tion corresponding to the contact point coordinate,
and inputs the command code into the main control-
ler of the electronic equipment.

6. The virtual touch device of claim 4, wherein, when
the change of the contact point coordinate is within
a predetermined region of the display surface, the
contact point coordinate is determined as un-
changed.

7. The virtual touch device of claim 5, wherein, when
the change of the contact point coordinate is within
a predetermined region of the display surface, the
contact point coordinate is determined as un-
changed.

8. The virtual touch device of claim 1, wherein the first
spatial coordinate comprises three-dimensional co-
ordinates of tips of two or more fingers of the user,
and the second spatial coordinate comprises a three-
dimensional coordinate of the central point of one of
the user’s eyes.

9. The virtual touch device of claim 1, wherein the first
spatial coordinate comprises three-dimensional co-
ordinates of tips of one or more fingers provided by
two or more users, and the second spatial coordinate
comprises three-dimensional coordinates of the cen-
tral points of one of both eyes of two or more users.
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